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Question 1 {20 marks] 


(a) Find the curvature of the curve 


att = 1. 


(b) Find the length of the arc given by 


> 1 > 
P(t)=t i +77 +6tk, 1<t<2 
(c) Find the tangent line of the curve 
> 1H > 
P(t=i +o 7 +6tk. 
att =; 


Question 2 {20 marks] 


(a) Let f(x,y) =sin(y? + ce"). Find fry and fy. and verify their equality. 


(b) Find the equation of the tangent plane to the surface z = e** cos(3y) at P(0, $,—1). 


i 
(c) Find the direction in which the function f(z, y) = ( pare) ’ increases most rapidly at 
(1,0). 


Question 3 [20 marks] 


(a) Find and classify the critical points of f(x,y) = 2* + y* — 82y. 


(b) Find the absolute extrema of the above function in the region 


(c) Find the minimum of the above function under the constraint y = x. 
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Question 4 [20 marks] 


(a) Let D be the region enclosed by the curves given by « = \/y and x = y’. Evaluate 


| [ives 


et e the solid in the first octant bounded by the sphere x* + y* + 2° = | an 
(b) Let G be th lid in the fi bounded by th h ? z 2 — 1 and 


the coordinate planes. Evaluate 


[ f fetes 2ievav 


(c) Evaluate 


[rude tay, 
re, 


where C' is the boundary of the triangle with vertexes (1,0), (0,0) and (0,—1), 


oriented anticlockwise. 


Question 5 = [20 marks] 


(a) Let 


pry? 
reer (x,y) - (0, 0); 
0, (x,y) = (0,0); 


Determine whether lim,y)-.(0,0 f(@, y) exists or not. Carefully justifying your answer. 


f(a,y) = 


(b) Determine whether the function 


a, (#,y) # (0,0); 
0, (x,y) = (0,0): 


is differentiable at (0,0), carefully justifying your answer. 


f(a,y) = 
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